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FOREWORD

This publication vas prepared under contract for the
Joint PublicaUons Research Service as a translation
or foriegnanguage research service to the various
federal goverment deprtnts.

The eotents of this nterial in no vay represent the
pol ates vies or attitudes of the U. S. 0ovrM _nt
or of the parties to any distribution arrwnesent.

ffiO JW~OF JPR5 MOMT

,'.1 JP3 reports may be ordered frcu the Office of Technical
Services. Reports published prior to I February 1963 can be prOvided,
for the most pLrt, only in photocopy (xerox). Thos.. published after
1 February 1963 will be provided in printed forE.

Details an special subscription rrgenlgw ts for JMS social
scierce reports vill be provided upon request.

o cuMlative subject index or catalog of all JPRS reports
has been compiled.

All JPMS reports are listed in the Motbly aoL Of U.s.
toverrznt ?u ._1catione available on subscription a4 *,50 per year
(6.00 for;agn), tnleding an annual index, frow the Superintendent
of DO tsU, U. S. Goverment Printing Office, Washington 25, D. C.

All JPRS scientific and technical reports are catalosed and
subJect-indezed in Tecbnicsl Translatios., pUblishWd- :sa thly by
the Office of Tecbnical ServIose, and also available on subscription
($12.00 per year doosetic, $1W.00 foreign) frm the Buaerintendent
or Doeuamuts. Semiannuel indexes to Technical Trsnzsl taIon are
available at additional cost.



W1MIZ3 7HE BOILOIGhZL RMSTA.W OF THE
UW"ANSK AS A MhUIFTAION 07 THZ IWTVRSbMU

OJ'DH 1IT UP RADIATIUN S2[O1(1W3

I 'SSR-

Flofllowine is a tranalation of an article by' I. G.
Ak~iyov mnd H. A, Lagun in theo .An.-Ianguaga pariodi-

Ca -F m~au MdiaRadioloigr)p Vol
VIII, b 2 Mocow 193, age /7-t0. I

Acording to )brpothesee of 1. F. Y-ovo2yov and !i r-

Davidson (Go Davidsn; V. N. Kozogodin &rd G. 0. Polikarpov;

Blair, Storer, H arris, IFuzhr Ion&=i; 9parllng, Strang,

Worman), nfll affections of' an organism ca.ioed by ior?.uing raia-

tion can be divided into two typos which are oonditioti~lly callerd

,eversible arA irrawersibl. rrtisi 'At mt or'.y truly

irrevqruihlo d:..F (for sxuzple, gonetic)p bi aloo that which

is very slowly rectoml3 in comparison withi reversihie dmaa.

The revorcibleo a pozront of radiation eickimse ini associa-

ted in the f3 'st inctarvi. with dmW~e to tissue Mytua which

have a hirb la'va of pbysiolopical regew~ratio-if hanatogenic,

opitballia, wAM othoz'e). Using the degree of rduotion ir the

organnim's iiinux4ty to ro-irradlation &s a critirion or tb.



owut Of r e da±,g ru.ation dwu~e, it ws sto.'ish d tha- the

reat orAton Period of redlor1esitane of at orgsavim deplis

dir~tliy upon ths sped". peawlarities M first and fo llt

Wpon the rate of uetabolism prooesses& The restoration period

of raliorsistanoe (vhioh is idonttod ith the r9parsaton

period of all roversile l uriea) for nic lned out to be 12

to Z) das (Kohn# U3 np Hthermll Vbodard, Storer; at*rnzw,

T~2sr) , -a" far =4, according to the artizmaoz 13.. GDdvidpoz4

this pericd ptrettm e up to 2)0 days. Aoordirg to our data,

reparation of injuries in r e takes pAe n the o urea of 12 to

15 d as. (Diagram 1 mM Table 1).

Darm1. 1 nmic of reparation of re, aresibe radi(*-
tion 14urie of r o LA.Qr irrediatiot, ,iote
4w rontgoe. Criterion--- d tslacex% of
a--letbal doess upon re-irr atIo

(530 fete~ ciao, 2 to 3 months of ag'e.)

1. Reidual radiaton dae2, Period of reduced radlorosltaefco

3e Period of Inrea eredioresistarbo -
t.on s after irradiation

4) ongiu ri.io dulai2~o



days. L)Poi double UT&aio1 oouitinamtiOfl oc'~rred 30 dAYS

a~I'er the first irrd2.ation. The anlzaals were muba tad to gma

rayc Oo(Ai dotage rate 35r/sm.te. 150 white fale micoe rae-

irg In age frox twD to three. xgntha wer used ir .zvperliientae

The basnic conditionls of irreiatiofl azid reul~ts of the

a3psrinenta are ebown iii DMamr 2 &nd in Table 2.

1
StS

'1 I S

~SMI

M1 
Al

41 4~ 4 4915 41 ' 970 4

DiWap~z 2. Influence of ocditions of pre.iminary
irrai&t"ofl on the li1fe apan of ie after ocr- wi-

mat.? r. with to3ai Vas. perfr.irgns (oont.-iration
subwtaxeouoi, done U.8 o1, experimerttI unit, 5U daye

Piobability of difftxenoes: Croups I and 11, 111, IV,
V. V!0.99; arcups 11 &MZY 111, t-R <0 5; groups

V and VI R ZCO.5,; groups I11 + III + IV and
V + I R 0.99.

lageadi 1. Aplative survival 4:) h.Time after toxin
2. Aver~age life span, M'irmtex Injection) min-
3. Group of animoalt Utea.



I iv

Ts~lo 2

2. Zare atu o &

5. Avenge life span$ ml!2t06

In @1.1 the vw*9 100% i'~utat Of the pfteiivAsrUi r-

rtaJted anlals~ w obeir. The avawsg life span of th cn

ftrlled eaia was 589 ± 5 mitomp bu of those exposed to

mirgle Irradiations ifto 750 r - 384 1 38 mizmtesOve.ev

ly, even in the period wr tbea *ter th'e eistortilon of the orgiiL' ;

radioataw*o, the 4-a wbiologot &+t* zmaiDm dinruipW.

Inamuoh "s after iraiton thee elaped mre thau thwee t-es

the U"a~ useosary for reperatiou of i'ev.r'ulle. reiAWoiu 14w is,

i.t Is possible to stappose that r~efteed Sinaxdtr of these e1mal,

to a bacterial toziu is 1i*ed Adth the Urrmroble cmpoent of

radiation stakneum. To subetandtate, this m~itton It was also

nace5CeZ7 to show that 0o. depree of legion of Iinamobiogiwa
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I?

reastamnoe depends neither upon fraotiorstion of the done o r

vpon an inceue In tit Im.xv4sa betwen Irradiatione. The

following experimnts were conducted to exam theme problems.

In the sooond series of experimnts the araLus were sub-

jeoted to double irrediation of the same totl dosage - 750 r

(40 + 35U r) - the time interval between exposuo two w-d five

dsqs. In this short period of tim about 6U and 75% of the re.

ver ible radiation injurien is xepA-ed (cf. Diagram 1). The

average life span or these nice after ooutamintLon by the toximn

(339 ± 13 and 342 ± 13 minutes) essentially did rot~differ from

the xoup exposed to single irradiation. Oonsquently, the de-

pee of lesion of Ins, biologiael reastano o. the irgazim

essentialy does ot deoemd upon the coditions ofirradiationa

In the third series of experiments the influeuee of dosage

end imcreaned tim intea l between irradiatiom up to a period

of tim nsmoesary for ful repaz ation of reversible radiation

alterations brought about bF the first irradiation wAs = L

The anials of t-1 seri. vera e-osod to douhi. irradiation,

total dosage 900 r (400 + 500 r). The second IrraW.atio- vu

conducted f:ve ard 15 das afti. the firsts

The average life span of the nice in these groups was

Identical (273 ±t 4 and 286 f 14 iwtee), .hich supVorts the

aboveolted observation that the oonditios of irradiation (single

or double) and time intervals between irradiations do not in-
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reelataoe. depeWs neither upon fraotonaton of the does wr

Wpon an increase in time intevals beoeen Iraiations. The

follovimg experimnts we" condcted to e Ins theae problems.

In the seoom series of we.rimnte the azniis vee sub-

Jeoted to double irradiation of the em total dosage - 750 r

(40 + 350 r) - the time interval between cxomwes two and five

days. In this hort period of tim about 60 sar 75% of the re-

versible radiation injuries in repaired (of. Digrm 1). Zh

average 'ife span of the. nice ofter oontuirtton by the toxin

(339 ± 13 and 342 ± 13 minutes) essentiall did wtdiffer from

the poup exposed to single irradiation. Onsequent*, 'the de-

ge of lesion of Ianmabologioal resistance of the orgadns

essentially does nst depen upon the oorditione ofirradistion.

In the third osries of wreimnts the influeoe of dosage

and Increased te inteiwval between iradiation up to a period

of time neoessary for fan reparation of reversible radiat on

alterations brought aout by the first irradiation was semimde

The enimals of t-.i8 series were ee~sed to double irradiatio2,

total dosage 900 r (400 + 500 r). The second irradiation VS

conducted five arM 15 days after the first*

The averse. life span of the mice in these groups vas

identical (273 1 4 and 286 f 14 mizuteo), w ich suprorts the

abovecited observation that the condition of irradiation (air!e

or double) and time intervals between irradiations 11o wt in-

7



flue~te the derre of lesion o-f the orgari'e iir~umbiologioal

utate. Havever, the average life span of thes erdm~e in the

third meries exposed to 900 r (M7 t 4.9 inutes) was oonsidr-.

ably. losa than that of the andiale in the seoriA series exposled

to 750 r (355,t 14 mirxutes). This .tatiatically significant

diffoeanoe (H u.9 in the life erptn after oontsrzination. b,! a

toxin is apparvrently linked with a difference in the Moesa of

preltinsy irradiatian. With an increase of the Irradieation

dose trim dearee of lese.on of izmauwbiologcel resistance of the

orgairsm grew, which also led to a preater docreaae in the life

%AWu experinenta1 Materica made it r'ossible to eF..ablish

that In an irra~.ated orgatian arA for a peeiou of tino after

restoration of radioreaistanc and reparation of revorsible radis,.

tion injuries# lesions rvial.n -in the meoharim of iwwwbiological

resista~nce for an exosedirkvly protracted ard stir, unesta1blinhod

period of time* This mechanim determiines the ei-Ly of' the

(oryafimi to cour,-'Weraot the in~fluence of bacterial toxidns. Ylani-

fesetalion of these leelonsp which was diap1..ved in the redzetion

of' the tvare.Eo life span after oonteinination b~ tho tox.n, VaLs.

per4.rmnr~ons, increaed when the irradiati. dose was increased.

Ho,',er, the caruditi..ns of the influence of radiatior (siqzle

or dot.ble) P-rA in,-reasina the time intervacls between Irradlatiorms
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did not inf uecoe the depree of reduction of the organist*

inazuity. This alov, us to associate lesions in the msghawi

of rimiwblologioal resistae with the irreversible omponnt

of radiaton uaokns.

It wa sbown earlier (A. V. Popov with co-authors) that

for a protracted Utie qt!,r irradiation of the andmals a lul-

tansoitoly with te lowering of Smhlogical reaotivity,

increased himopoiesis hidden br a snmal or ansmio pae,-rn of

peripheral blood as noted as wall as an increase in thyroid

activity of the thyroid glar, which as not acompanied by

growth of the orgn Oointined introduction of thyrid led to

normalization of the state of lymmiologioal resistance and

hbeopoieeis and brought the histologLoal structure of the thyrid

gland and tbyzoglabun foratLon closer to that of healthy

asimals. Probably, .manfestatiors of the irreversible component

of radiation siokness are specfl(Ally limked with the state of

the endocrine wyte. Hormone tbeapy decreases these man.fe&-

,.ations and po-eibly acocerat, oa partial or o~rilete restoration

oe these radiatiot injuries, which are repaired with the greatert

of di.fculty.
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